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The North Granite Mountains fault la s 95-ka-long sast-weat
trendlng fault on the northern wmargin of the Granlte Mountalna.
Quatarnary pedlment surfaces along and adjacent to the presant drainsge

divldes are not displaced, indlcating thatr the fault has been inactive
-since at leaat the alddle Plelatocena.
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EASTERN SNAKE RIVER PLAIN NEOTECTONICS: FAULTING IN LAST 13 MA
MICRATES ALONG AND OUTWARD FROM YELLOWSTONE "HOTSPOT™ TRACK
PIERCE, Kenneth L., USGS, Box 25046, Fed, Center, Denver, CO 30223;
SCO+T, willlam é., USdS, 3500 Machrthur Blvd., Yancouver, WA 93661;
and MORGAN, Llsa, 2153 Poplar, Boulder, CO _86302.
In the eastern Snake River Plain {SRP) region, major Quaternary faults (faults
along escarpments >1000 m high that have >1-offset in the last 15,000 yr) occur In
E- and NNE-trending belts that converge on Yellowstone. Quaternary extension N
of the plain is SW on NW-trending structures except near Yellowstone where it is
S on E-trending structures; gxtension south of the plain is W on N-trending stuc-
tures. The two belts torm a "¥" analogous to the wake of a boat that has moved
NE up the plain, except that the southern belt flares further outward.

Since 13 Ma, silicic volcanic fields contajning immense plain-wide calderas and
associated heating have mlfra:ed up the plaln at 3-8 cm/yr. Late Cenozoic faults
associated with caldera collapse and crustal cooling extend far beyond the
immediate margin of the plain; their number increases toward the plain.
ProiectinE the wake-pattern mode! back in time, the age of late Cenozoic
faulting south of the plain appears compatible with increasingly older positions of
the "wake" further to the SW, as indicated by the followlng locations and periods
of major [aulting {{from W to E): Raft River valley, 9-157 Ma; Portneuf Range, 7-
6.7 Ma; Blackfoot Range, 5.9-4.7 Ma; Grand Yalley fault, 5-3 Ma; and Teton fault,
3-km offset in last 2 Mo, Quiward migration of faulting Is shown by major
sctivity on the Grand Valley fault 5-3 Ma followed by near quiescence, whereas
activity on the Star valley [ault (a southward continuation of the Grand Valley
fault) has been high {about | mm/yr) in the last 13,000 yr. :

North of the plain, the belt of major Quaternary faulting includes the 1983
Borah Peak (M, 7.3) and 1959 Hegben Lake (M, ?.S{earlhquakes. The area
between this blii'and the plain increases in width away from Yellowstone;
Quaternary faulting continues but at diminished rates in this area,

This temporal change in faulting and volcanism In the eastern SRP region
suggests that Basin-and-Range extenston has been localized by crustal heatinL -
occurring both aleng with and outward {rom the track ol a "hotspot” or other heat
source. The outward migration of heat may be primnrlll;y by convection in the
asthenosphere aided by conductlon in the lithosphere. Faulting slowed or ceasad
after the crust had thinned by extension and had either cooled or stopped heating.
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A PAULT SCARP ACBOSS THE YELLOWSTORE CALDERA MARGIN: LTS HORPHOLOGY
AHD THPLICATIONS
PINGS, John C. and LOCKE, William W., Dept, of Earth Sciences,
Montana State Univerairty, Bozeman, NT 59717 )
Both the intermountain seismic belt and the Yellowstone caldera are
characterized by Quaternary faulting, yer their interaction is seldom
observed, A H-S fault scarp, mapped in part by the USCS (1272} and -
Bichmond (1974), parallels the reglonal extenslonal trend and crosscuts
the interpreted caldera boundary. Field mapping and levelling profiles
surveyed acroes scarp segments allow the Interpretation of approximate
aga of the faulting event, thus addressing the problems of tectonic
evolution and geologle hazard Iin the Yellowstone region.

Based on published and unpublished mapplng., the scarp 1s interpreced
as continuous for at least 5 km, with subaqueous extension of unknown
length, Over most of irs subaerial exposure it has graben sorphology
with maximum necr uplift onm the western block, exceeding 10 a at onc
locality. Most of that exposure lies within 20 o vertically of lake
lavel, thus cucs across poarglacial terraces of Yellowstone Lake. Tha
terraces ara crosscut to within 4 o of lake datum, at vhich point they
truncate the scarpa. Where the scarp cuts lakeshore sediments, mainly
gravels, it is amenable to morphological characterieation and pomeibly
dating. The entire scarp length lies within lodgepole pine foresc.

Twenty-five profiles wera surveyed to 0.0]1 a precision acroes major
and mainor B- and ¥-facing acarps associated with the fault. They show
the anticipated progressicon of increasing ssximun steepness with scarp
haight. Of thoae profiles not effected by shallow bedrock, only one
diffare significantly Erom s etecpness/log height regreseion. Applica-
tion of published rate constants (Hayer, 19B4) suggeats an aga of 1000t
200 years, but the material, vegetacion, and clioate suggest & grester
uncertainty. Thus regional tectonic atresses acting across a "locked”

" caldera boundary have probably generated at least ope M 6+ earthquake
_withln the Yellowstone caldera within the last 1000 years.
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LATE PLEISTQCENE TURTLES FROM THE AMERICAN FALLS RESERYOQIR,
SOUTHEASTERN IDAHO
PINSOF, John D., Idaho Museum of Natural lilstory, Box
B096, Pocetello, ID B3209; AKERSTEN, Willism A.,
ldaho Museum of Natural Wistory, Box 8096, Pocatello,
1D 83209
The occurrence of Chelydran serpentina and Chrysemys plcta
in fluvial deposits of the ancestral Snake River (>»72,000
YBP) not only represents the first records of turtles from
the Plelscocena of Jdahe, but it slaoc poses eome
interesating paleoecologlc and blogeographic problems.
Turtles are rtelatlvely common in Mio-Pliocene depomits of
the western Snake River Plain but ore absent from deposits
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of the Bonneville Flood {c¢a., 15,000 ¥YBP)} and from tha
modern faune of the Snake River. ¥We attrlbute thelr late
Plelstocene disappenrance to s successlon of esummera that
vare too cool to permit successful harching.

While the current range of C. picta does extend weat of
the continental divlde through northern Idaho and southern
Cenada and includes a portlon of tha Columabia Rivar, that
of Chelydra 18 acrlctly east of the divlde. A late
Pleistocene Chelydra has been reported from southern Nevada
(¥an Devender and Tessaman, 19753). Snapping turtles may hare
entered the Snake Rlver dralnage by crosaing the subdued
continencal dlvlde in the reglon of Yellowastone Park or as
doming of the Yellovstone area diverted dralnege patternsa,
Subsequent diverslon or drainsge reveraal between the Snake
Rliver and Loke Bonneville Baslns could have provided o
route lnto tha Greet Beein and southern Nevada.
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COMPOSTTIONAL TRENDS IN LATE CRETACEOUS LITTLE MUDDY CREEK AHD SPUINX
CONGLOMERATES AS SICNATURES OF TIMING OF THRUST-RELATED DEFORMATLION

PIVHIK, D.A., Dept. Geological Sciences, University of Rocheeter,

Rochester, NY 14627

Compositional dats In the form of clast and polat counts were analysed
from two Laramida synorogenic conglomerates. The Little Muddy Creek
Conglomerate wad shed from the thin-skinned Absaroka thrust shect of the
Wyoning fold-thrust belt. The Sphinx Conglomerste was deposited in
Eront of the Scarface thrust, a thick-skinned, Eoreland thrust in south-
wegtern Montans, Trends in composition reflect changing provenance as
source lithologies were uplifted durfng thrueting. Exposure of itholo-
gles on thrust sheets is a function of structure creaced by thrusting,
uplift rates, and denudstion rates. Hodels incorporating these factors
were generated for the Absaroka and Scarface thrust sheets and redulting
hypothetlcal conglomerate cowpositions were compared to actual data.

Areas distal to cthrust activity ere less mubject to thrust-related
deformition and cannibaliration. Consequently, cowpesitional dota from
pedimentologically distal realms of thrusc-derived conglowerarca providae
a more complete record of syntectonic deposition than do those of prox-
imal realms. Proximal to the Scarface thrust, the Sphinx Conglomerate
overlies the Maastrichtian Livingacton Formation with marked angular
unconformity. Published compositional data from these parts of the
Sphinx offer an Incomplete record of early syntectonic depoaltlon. Ia
ita distal realms, the Sphinx liea conformably above the Livingston
Formation, Compogitlonal trends indicate that inltlal syntectonle dep-
oaition 18 represented by the upper Livingston, vhich fsa sedimentologic-
ally and compositionally gradstionai with lower Sphinx. An incomplete
compositionnl record of syntectonic deposition L{s present in the Litcle
Muddy Creek Conglomerate. Analogous with proximal realws of Sphinx, che
Little Muddy Creek Conglomerate liea unconformsbly abeve the Ssntonian
Hitliard Shale, Distal realms of the Litcle Huddy Creek Conglonerate
that would likely contaln a more complete compositional record of init-
iel thrusting have not been rrecognu.ed.
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UNFINISHED BUSINESS IN THE IDAHO-WYOMING THRUST DELT

PLATT, Lucian B., Dept. of Geology, Bryn Hawr College,

Bryn Mawr, PA 19010

Puring more than 30 successive field seasons in the Idaho-
Wyoming thruest belt, Staven S. Ocriel mapped about 2k sqguare
degrees with various coworkers. Host of his maps arae pub-
lished, but not ail. In the last few years, he began to say
he hadn't finished. What had he not found out with so much
ayatematic mapping? Here are some of Lhié guestlons he con-
sidered worth pursuing:
1. Reglonal extent of Quaternary faulting
2. Regional variations in the Salt Lake Formatlon. including
eruptive center and provenance of claste
3. Conditions whlch favored development of diamictite ln the
Salt Lake Formation and in the Wasatch Formation, Including
climace, bedrock tvype and vopography ac tvhe time
4. Timing of norwmal fault sets before, during and after the
Salt Lake Formation, and their connecltions to "Basin and
Range™ and/or Snake River downwarp processes
5. Relation of the hinterland to thrusting farther east and
the location of detachments beneath the hinterland, for ex-
ample the decollement horizons for the Putnam thrust ¢ast of
Pocatello
6. Stratigraphlc variations in many Systems, especially the
Lowar Cambrian and uppermost Proterozoic, the Trlasslc and
the middle part of the Cretaceous.

These and otrher topics developed out of his progressive
mapping, and Lhey are exactly the sorts of questions thak a
person like him, a general regional geclogist, would ask.
Along with his many accomplishments, these questions are a
sort of legacy, lefk for us to pursue with new ‘mapping, new
fossil collections, seismic and other geophysical explora-
tion, and the drill.
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